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(57)Abstract: 

PROBLEM TO BE SOLVED: To detect a point 
S£*\5 mutation by allowing a probe having a sequence 

complementary to a specific sequence in a 
nucleic acid and labeled at the both terminal 
with different fluorochromes causing transfer of 
a fluorescence resonance energy to coexist with 
a nucleic acid and measuring the ratio of the 
luminescent degree of the different 
fluorochromes. 

SOLUTION: This method for detecting a point 
mutation existing in a specific sequence in the 
target nucleic acid comprises a step for 
preparing a probe having a base sequence 
complementary to the two specific sequence in 
the target nucleic acid, further having one 
terminal labeled by one of two kinds of 

w ^ j fluorochromes causing transfer of a fluorescence 

resonance energy and the other terminal 
labeled by the other fluorochrome of the two 
kinds of the fluorochromes and a step for 
measuring the ratio of the luminescent degree 
at the maximum fluorescence -absorbing wave length of one fluorochrome to the 
luminescent degree at the maximum fluorescence-absorbing wave length of the other 
fluorochrome while coexisting the probe with the target nucleic acid at a temperature 
higher than the room temperature to detect the point mutant being in the specific 
sequence of the target sequence. 
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[»#* 2 ] 0EA&JWW£E^o+<C>Xtt*<biEflF 

[§i#«3] fii-«8i<0*3tfe*!* J . 
in-^jyx, 7yU^-U-fe-f ^tr+t^ Uy h\ 7 
yM-Hr^ v£y- H5>f^D- ^5 > N Xtf^yw^W 

[if*^4] AWn— T'ipwJttafcEyiJa*, 15-19 
5? KJ; <0 r. i Sr^mt-rSif*^ 1 ~ 3 <£> 

v»m*»— OKIE*©*— • hfttf w#5£E?iJK# 

^*w«£EWfcfc*iW*Eairo*a»5>j«3 li&f 

[flt*«6] «EJSittJ:9W«>blxfcfflflC*«4 5t~6 
oCBto#-yy J=4*SE?iJceEfei-*Aa 

h«lft"f«)»3EEWK#«Ei-5jS«*Sr«UJ-t-5*«fe. 

8 J BtjSaE**s«r)£E?II«)«f *fXtt+HjiS« 

hatt«*>«>»3tE59»r??«E-t-4jte**«raia-f **«fe. 

[iit#3g9] siiiwajtfei*:, y^u-t^o- so 



»5B5pi 0- 1 2 7 3 00 
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©*j&E?lfc#fti-4jfe«**tta-f-S*«fe. 
[§S*^10] SET'a-ytfi^SEJijAS, l 5~1 
9 5?^ K«t 9 ^^#mt-f--5li*«7~9 

hmmf o«j£E5!»cffi*tW* EW©**»bj«5 C £ Sr 
#®t-f--5if*^7~l ow^fn^-otffitro*- 
y y h w#«E?'Jlr#ft-f- 5 £1$ ttj-r 5 * 
ft. 

3S7~1 1 m^tlfr— oirfEttro^-yy hSC**fc 
#3£EJUlC!«E-f *jft**S:«Ha-r5*j!fe. 

m*«i4] catena***, af^ae^roatt-c 

[0 0 0 1 ] 

[0 0 0 2] ^»SE**if»^J:*ttUEEWw»#H:, - 

f®mazmmz?m«i8Lmz£ ymmztixi^z* its 

(Sugamo, K. fj, Electrophoresis, vol.16, N 
o. 1, pp. 8-10, 1995) o 

[0 0 0 3] 3' SSSr7/U^-U-fe-r yt«L*o5' 
ffi^rx-n-y? ^T-^ifiLfc 1 6^W^-y u 

^«3t<o^Sr«|ffii--5wi:Jrj:5, 7r-v?DNAt 

Sr^ai-rS*ft^*$JxTV>5 (KayM.,<b, Biochem 
istry 1995, 34, 285-292) . 
[0 0 0 4] *<OH«»r*3fefe*i:Kil5lfeiR*:« 

Sr*-*— f-S^S^ift^il-CI-^ (Sanjay Tyagi 
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h, Nature Biotechnology, vol 14, March 1996) 0 
[0 00 5] 

[0 0 0 6] 

[0 0 0 7] 10 

-yy htosfwwjEEJiifciftflEi-s^atasrtttars 

[0 0 0 8] *mW%\*£b\Z. -7<n—Jh*~>fvY 
[0 0 0 9] ±&Lft£o\z. -er<OMS8lw3&ftfe 30 

v v izmffiffjttzfB—? t *<omm\z mm &titztsE.\, » 

l:ffiitfc57-A«>()45) /4 ; *8£-£tLT<^-5 (Sanj 
ay Tyagib, Nature Biotechnology, vol 14, March 19 
96) „ cco^Mtrfi, -©ti/^ a 7-f- = yiS:ffi^ 

rtz^*Sr«riti-«r. tic it). fe*ro±#«ieL#R* 
h HT'^^W -*mZM)&-r 5 dirt:: 4.9, /n-y^ 

•5ii:^T-#-5„ *l/*a7-f- nvi LTI4, 3§t£ 
feiiUEDANS, LTDABCYLS: 

Kft<73T-A (-g-W-T-2 5 5?i? KS) A^fc*-* 
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8 ^ ^ Usj-y Kft<73T— A (-g-ftT- 51?^ K 
ft) ^Cj^S^W^-a.^ — f— =>>^F^^^tLT^5 0 
^3tW^!±SI4, &%&m (EDANS) Wf-^j&ft 

(4 9 0nm) Irfe^xnfriXTv^ 

[0 0 10] Z.<OXmz\L ±lE^Wdr^7-f-=>^ 

*-^y^£f*o;|^$:y--yy He Lfc^S-K 

[00 11] L/i»L/i^b, ±IE<0^-Udr^7 — fcT— = 
* — y y h a@f t WW (- *5^T -*^Sr^ Ltf 

5AM4, *U*a7-f-ayrtro7-AF^I?Dtti 

^wyy ^xtiT-o- y<osB^«itti»i, y 

y h c^b- yF^tr^^-^y^^fooTti: Utt, -*r*b 
3£v^§-£i4, Sgmt — tr— 3^rtror- 

t*— =» v ic *j v > x 14 . y n — y i>*r — a e n com 

SfoaKo^tlif4^ia (2 5t) IwTtroT^S. 
[0 0 12] ^7c, ±!E5:fifctrtJVNTfflV^Tl/^-5 i eU'df 
a7-f-ayW7-A|J, 5-85?? l/tfKft*fo 
5„ — tSSEJU^y^yAr-fo-Si: Lfcfe, ffiE 
<7?5^^ u-^-y 4 5 =i 02 4i©ME 

?ijtr*3i >r 1 HJttsai- -5 riJr/j:5 0 iot. 7-AE 
?iJt LTI42VMrffitt«j^2o^»E?iJ/JSfo5ro-e, 
*t*»©r— AKfttttt/jtEWH:, 5 1 2<l<DJ£SE?iJlr 

t*or, ii^f $©7- 1 , r— At*— y 

S"SItEtt*sfc-5 0 — ^r, 7-A5rfi<t5i. 
hSE*«-ft««j4yn — y«r*< L*ltntfritb-r, ft 

y^$^-^yy^^t.-ct,, -*«<o)»B6A5jg- f, 
[0013] $t>tr, yo-y^ftv^tase^i#»ic 

[0014] 

»r*J^T, ^-yy haSS>P<0«^iB5iJtffi«6<?*^ 
Sia?'JSrWi--5rD-yT-fooT. ST'D-yro-JSiS 
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—>?yY mm bmzmffi.&yftibbfttzffi.m\zx#:&£ 

[0 0 15] ^rLT±fE«fi£Sri:«.r tic J: 9, ±SEL 

[ooi6] *«^©#f<o — yp-y^-y 

5. 20 
[0 0 17] *389ar±*fc. FM1 3 ©»tS 

v mm * n&mfew. n t &mthtt&3imm **-r z 

[0 0 18] ±|Ero*P<, *%BJlr*5^T(i, «Jta<D 

[0 0 19] *%B^CD-o<^#miiSfc, ftftgjlSrtt 

»JEie?lfc#«E-*-5jftC*»S:1*ttli-**fet?*>5. 40 
[00 2 0] *fc#3§?qca— otf>i|#8m % ^-«®<o^ 

[0 0 2 1 ] #38!3<0$ e>*4#18li, gg^n-y^W 
£SE?ljaK 15 — 1 9%t U*?- Y 5— >fv 

&>-5„ 50 
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[0 0 2 2] ^SJro^^C-o^tfli, ^7n-7 

[0 0 2 3] *fc. *ftW(0!&WL<0— ote. gEgiSJ: 9 

*fcttJ£E*]U:#ft+Sjfc«*£»ttl-i-3*8:-C*>*. 
[0 0 2 4] stsi9 

at* * -y y h«s&* k#«e?'J «r jte* » 

[0 0 2 5] (*&W(0&mJj&<D!%m) JcBWZ&V* 

* * u^-^ h'<Dmm&%i>!t&i&=.*/u*— &m (fre 

T) Kt-6ii:7m-Mftiifixi 
ISlfctiO^ S^ta*EJiJWtfeatJWfc«)07°n— 
(El) „ 

[002 6] *«WC*i^*j{K«*W«ffi«fe©JWaS:H 

«a^> b «r rt ir *j tt % mm<Dm&tt<oBf&4$<omm 

■7— fejR»=»i-*IbiB3tS: a r K-7— fe*© 
STC^Jt&S (Anm) fc*SW5»#* (X) ir**^ 
TP-ty*— #,*<7?*7<:^7tiSe (Bnm) f£:Jo»7-53§ 
(Y) i"**>t.. Wi%<Ott (Y/X) 

t. h'i— com^Ht Ay t'^^Zt. -Tftfr 
*>Y/X«M**#ir^i:J:!)li»$iT,a (x-^ti^^ 

1*) o 

[0 0 2 7] l&\&<DifJmWL* l PX-7v—7t5'—>fv h& 

7o-yw-yy hBgr-jfis^^r^u-c-*^ 

fc*ifti:*5fc«>fe*fllI«?e«B:7 p n-^a«jB*J:5 
t>S<^S<, ^oT, FRETI41STU Y/XffittiS 

[0 0 2 8] 7K^Wraft*5±#-r-5 t , tg*WSft31ib 

9, «U6»-&*S5F^4fc©, EP^^n-^ 
tj**»*r*ffi*— HB 

-eco^m. FRET^)^5f?t/±i45 9. Y/X{Et»5 
7C#</i^ 0 #-^5- h*S]E*4»-&tt, ^o- 
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Tl*5 0 -tfltfg*. FRETa*ttfiV^4-e*9, Y 

5, Y/X«4**<*a. CLOJ;?^ FRET^ 
ffl*lfe#ttSr*i-o «£oT, R«?««K#-J-a % FRE 

t»*, BP^Y/x«[^bjft[a!»o*jfc3j$«ia-e**. 

[0 0 2 9] FRET*rlB3tt*t5fe*WlOgE«ttj|ei 

^>**Hj»1 nmT'fcSc Sot, ^n — ^(O^^U^- 
fK»#3 0t«*6t, I*i»«|OFRETIlJl 
5>ft4<ftfio b^bfttft, FRETO»*ttfe*B 
^E«O6*fcRjfc«i-ac0^ -#«MKl|glz:Jo^TF 

T*fe*BoBE«|^at >^*>ixtf F R E Ta^i^ffi 

[oo3o] r^at^sra^^ast^iov^T 

4; HP. #A^*»^4CT^5^^, £9 IE 
[0 0 3 1 ] 19—tfy b»m *J8Wo«B*ft|:*5 

DNAtLtlt 
K»ft*ODNA«*.Htttffi««$lxfcDNA, 

^MDNA, cDNA, ttWIMBSJtfcDNA, 
^rJttr^tb/cDNA, ^^^-^IwjB^ntDNA 
^mt>{£ffl*5TfgT-fc5 0 RNAtUit 3E#fW 
**^RNA«itfttaStifcRNA, ^SRNAO^ 
tntll^rtm, RNAWigt, mR 

NA, «M$n/cRNA, W^*ixfcRNA«f<D 

[0 0 3 2] (^n-y) JMSW^frftteiSl^TJH^* 

^Ht, y^co^y =r*^ KO- was 

* U< li l 0 — 2 5 *V dt^f Xsir^ Kg, ^bl-#f^ 
L< 111 5~i 9 5*^ KfiT*i>5 0 yp-y^ 
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W KttT, ^^^u^^"^— Mb co J: 5> ^H^^ 
[0 0 3 3] ±|EO*D< % 3Ett*-^y h<0»J©E«E 

[0 0 3 4] *3BMo*ttfcteV^tt, £$>JriE 

[0 0 3 5] h^o^^«»sr«a-r«fc* 

[0 0 3 6] (1) ff«#>fcH1-*5*e^p 5 3<om 

a^C5*Sffl^fSr^L^i ( Buchman, V. L. Gen 
e, 70, 245-252 (1988) Hsu, I. C. , h, Nature, 35 

0, 427-428 (1991)#JR|) 0 
[0 0 3 7] 5' -CGGAGGCCCAT-3' (E 

&m<omm%- 1 ) 

5 r -CCGGAGGCCCATC-3' (E?!I«^E 

?y#-g-2) 

5' -ACCGGAGGCCCATA-3' (E?!l*<a 
E?!l##3) 

5' — AACCGGA G G_C CCATCCT- 3' (E 

5' -GAACCGGAGGCCCATCCTC-3' 
(E?iJ*<^E?9#-§-5) 
5' — TGAACCGGA GGC CCATCCTCA — 
3' (Eyj*OEyiJ#«-6) 

5' -ATGAACCGGAGGCCCATCCTCA 
C-3' (E3?«J*<75E 5U«» 7 ) 

[00 3 8] 5' -ATGGGCCTCCG-3' (IE 

5' -GATGGGCCTCCGG-3' (EyU*^E 
?lJS^9) 

5' -GGATGGGCCTC CGGT-3' (EJU* 
^E?iJ#-^ 1 0 ) 

5' -AGGATGGGCCTCCGGTT-3' (E 

&m<Dm?m-%- 1 d 

5' -GAGGATGGGCCTCCGGTTC-3' 
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(E3RI*G>EyiJ#»l 2) 

5' -TGAGGATGGGCCTCCGGTTCA- 

3' (mm<Dmmm^i 3) 

5' -GTGAGGATGG GC CTCCGGTTCA 
T - 3 ' (ETUSOETUS-g- 1 4 ) 
(2) JBMtf^fcHI-sae^K i - r a s co9^ftKA 

«tf s £C5&SfiBJf&*Lfc ( Shimizu, K. b, Natur 
e, 304, 497-500 (1983) Hruban, R. H. b,Am. J. 

Pathol, 143, 545-554 (1993) #fiSJ 0 

[0 0 3 9] 5' -AGCTGGTGGCG- 3 7 (E 
«»©EWt*l 5) 

5' — G A G C T GGT GGCGT-3' <E5U*<OE 
. 1 6) 

5' -GGAGCTGGTGGCGTA-3' (E?iJS 
OE?i)#*l 7) 

5' — TGGAGCT GG_T GGCGTAG— 3' (E 
MSoEJiJtfi 8) 

5 , -XTGGAGCT G G_T GGCGTAGG— 3' 
(EJ"»OE?iJ#*l 9) 

5 , _ GTTGGAGCT G(j T GGCGTAGGC- 
3' (E^I*<OE^J##2 0) 

5' -AGTTGGAGCT GGT GGCGTAGGC 
A - 3 ' (E7UXaE7!l#«- 2 1 ) 

[004 0] 5' -CGCCACCAGCT-3' (E 
M*<oEJiJ##2 2) 

5' -ACGCCACCAGCTC-3' (EJSoE 
9m^r2 3) 

5' -TACGCCACCAGCTCC-3' (E?'J«t 
60EJ«## 2 4) 

5' -CTACGCCACCAGCTCCA-3' (E 
M*OEJiJ#^2 5) 

5' -CCTACGCCACCAGCTCCAA-3' 
(E?IJ^C0E?IJ##2 6) 
5' -GCCTACGCCACCAGCTCCAAC- 
3 7 (EyiJ*OE?»J#*2 7) 

5' -TGCCTACGCCACCAGCTCCAAC 
T - 3 7 (E?IJ3?<PE?>J*3- 2 8 ) 
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^>irn— ^^>x, :7/M-ui?-f ^irx^l^^ i/y 

[004 1 ] *38SJ3"Cflil*5:/n--:/te % ^-y =f^^ U 

10 ^ K^*S^±Eoft*^*Sit, fk^^ffi 
[0 0 4 2] Afrftfcltt* »TO*«feSr»lfS- i*5-r? 

t^BI:, F I TC^#Atyc^7 AX*fc-5 3' 
xM^t^y-ON-cPG Srfflt^^tlrJ: 
9, 3' sfeflBSr^/M-iHr^ yfift7^tir 
"C£5 0 3=*:, r ^ y^e-r -< 7 r^f+— II (Mm@5) & 
i&m-TZ Zk\Z£K) DNA^lT't V ? K 
20 ^)5' »IS7^SSr»AU WI^XRIT 

^*WK©5' «$rn-^^yxt7^t6 
Zk&X2Z> 0 

[0 0 4 3] (/n^W-yy h«t^)SM#) 

Hf, 10 mM Tris-HC1( P H 8.0), 50 mM KC1, 1.5 mM MgCl 
i Sr^fr^^^T^ nM ^^0—^^150 nM (D$—tfy 

[oo4 4] ±E/^ ^ y > 3 ii, m 

[0 0 4 5] *&m<Djjmz}S\,^T y ffiSSrH^L"^ 
30~80m^ o iE#^-yy hi* 

b<Dmt>m\zwffi\z&mT'$z><Dx\ 30- 

7 Ot^it)^ Ll\ mz 1 5 — 1 9 5^ Y<D 
40 ^n— :/£/B^54§'&«:, 5 0-6 0K^\zx&fc$:?i ? 

[0 0 4 6] *$&W<Dj5mz&\,^X, S/Cffl«S:gff*j6 

Jl, 2 0-8 om^o RJfc«L*tt, jE#^-^y h 

<t sst* y v <omfc&\zwm\z&;mx$ -s^t^^, 

T% 3 0-7 O^OgBH^T^kS-frS^Stff* L 
l\> 1 5-1 9*^ u*^ KfO/D^ySrl^^i 
30-70tl:tSM?W^U\ 

[0047] (&yt<D&iti) *am*>j?mz#},*xm^ 
50 5*3t^*mwt, a#o«3t»ui*«fe*s«j£ic«[^-e# 
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5o «Jtfe*t LT7/u^uir>f 1st 

>X£JSt\fc»-&ra:. 4 9 4 nm#i50®fi3t^J:9ia 
/St, 5 0 0 nm^b 6 5 0 n m*"C^SEftteB!~C^3te 
h/ufc»£-t-5£ t^<t Vfrb Zk&X-ZZ> 0 Eft 

$ix5^o 4 9 4 nm{i-fic03t(-<t 9 V^Hr^ 

551 8 nm\Z&\f *-y$>-X<DmftK 0 
-^2£*T*fe<5 6 0 9 nmlr*5»t5«3tS*SS:»J^-r5 10 
Itl:J:9tT9o 4 2 0-5 0 0nraO©il: 

T, **Sr5 6 0 nm#ieott*-e^3t**3Rfc±9 2 
O^^^^^glLT, 5 0 0 nm-5 6 0nra« 
5 6 0 nm»±C0*3lfc*»^>*3t»*S:*<0* 

So 

[0 0 4 8] 

[0049] imsfi Lttt, »KJMRSiv*\ ttK 
[0050] ( 1 ) *(rtt»^e>^«afto4*m 

ft, Jtasri 0 0 0EHE. 15 U i£J££PB 
S-C3Hft*U *{tJ*#*:l*V*fc*, 100/ig/m 
1 ^DT7-*KKJ:9SeifS:»)Jlt5. 5 Ot:, 

oooEte, 1 o^rasffl-ea^i-^5o ^^y— /u*r» 

'Ujf£r!ifel*fc8l;:, 2MC»^oD^A?rJDx3 0 0 
0Ete-C2#BBi!'M-*o * n n*/VA#kgiftfl£S:3|I] 
Hk9iSLfc«Jr, 1 0 0{gfi<D50 mM Tris-HCl (pH 7. 
4), 10 mM EDTA, 10 mM NaCl^Jt LTS«f SrftWPMfif 40 
5o 2 0|ig/ml^RNaseA$:J)Dx, 3 7^ 3 
0#WHfcfflLfc«lw. ±m<D7^S — yU • * u n*yUA 

[0 0 5 1 ] (2) PCRtC±SJS*S 
t*t^ 0 (tzb^&, Mullis, K.B. andFaloona, F.A., 50 
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Specific synthesis of DNA in vitro via a polymera 
se-catalyzed chain reaction. Methods Enzymol. , 15 
5, 335-350, 1987#fiS) 

6?B*SrfflV^RNA^bDNAS:^U &tM*± 
IE<BPCRSKJ:9it«^«^*5 0 Bernar 
ds, A. g>, Moh CelL BioL , 7, 3231-3236, 1987# 

R) o 

[0 0 5 2] ttmt ttfi, jE#*«*E^JSr«fofctt 
«r J: 9 MS LTfc < 0 

[0 0 5 3] (3) ^D-y^^^M^M 

[0 0 5 4] (4) »3t»*Oit (FRET$)^) Offl 

5-merO!l^li5 0t#ifi^ 1 9 -m e r <Di§& 
12 6 OWMST^^o 

[0 0 5 5] K^— 6*^3tajB»rJ:0jB3ebfc»*^ 
hyu^S<5^T, K^-fe*<0**JB#»* (An 
m) «c*3*tS3B3feff (X) l:»t57^t^-fe*o 
(Bnm) fc*Jf**»3fc* (Y) , fiP^% 
Tfeft^it (Y/X) £r#&5 0 £{mftAX<0«ftfrffl 

[00 5 6] ^Wo^ftSrfflt^T^iWWSrjiije-t-a 

DNAp[5^$:, MA-li Haase, A.T. Proc . Natl . Ac 
adL_ Sci. USA, 87, 4971-4975 (1990) t^fE^CQin situ 

[0 0 5 7] £4T, **Mtllllli«^J:9»*IB^SlW-t- 
[0 0 5 8] 

[^iS^J] 

(^JS0iJ 1 ) /D-^iSEJiJoitS 
^J:9 4C5»3t#»i*/u^-»|!, (FRET) 5hm 

UT<Dmv<D2mm<Di&ft&m*ifti&£'&tz (5' *« 
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\zyj\s*u^j > (f) , 3' *«slro-^^>x (r 
x) #ft^Sfttv^) M*<DM£<Dyu—7&^ ftis 

[O O 5 9 J /p-^I (1 9me r) 
R x -TGAGCGGATAACAATTTCA-F 
(E?ii«c0K?lJ#*2 9) 
(2 7me r) 

R x - ATTGTGAGCGG ATAACAATTTC 
A C A C A - F (E&mv&fmtt 3 0 ) 
^0-^3 (4 Om e r ) 10 
R x-GAATTGTGAGCGGATAACAATT 
TC AC AC AGGAAAC AGCTA-F (IE?iJ^C0 

(5 Ome r ) 

Rx — TGTGTGGAATTGTGAGCGGATA 
ACAATTTCACACAGGAAACAGCTAT 
GAC-F m^m<D^m^-3 2) 

10 0 6 0] IV^-^yhMftli, 20 

fc. Ute^ltt, KT<0ii ■?-?*> 9. SMBtf^n-:^ 

[00 6 1] 3' -GTCATAGCTGTTTCCT 
GTGTGAAATTGTTATCCGCTCACAA 
TTCCACACA-5' (E?lJ«<OE5»J#-S-3 3) 

yjt^o : 1 , 1:10, 1:5. 1:2, 1: 
1 , 2 : 1 , 3:1 \Zfj:Z) X o \Z LT, 10 mMTris-HCl 
(pH 8.3), 50 mM KC1, 1.5 mM MgCl t *-Cjg-&U 2 5 30 

<0Stffc«* ^8 5 0) 
4 9 0nra-eaeU 5 0 0 nm-6 5 0 nm^>S)t^ 
*<9 hyuSrjHjebfco 
[0 0 6 2] FRET»t &g609nm£518 

[0 0 6 3] StMltlt i?<n&£<D7u-7\ZiS\,^ 

[0 0 6 4] 9—fy h^^#ftL^V>^ p n-y^?4 
Stt<7?#«ET-e»i, FRETIW-yyh^ft|:# 

[oo6 5] ztihnmmi*. &yt&mm<DmM\**<n 50 
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[0 0 6 6] rcoMSJ:9, :/n-:/tt, — *«MKIBl:: 

[0 0 6 7] (30fc«2) jEttXtt***-^* hi 

(2-1) ^n-y^flK 
^-^5 (15mer) :5' -GATAACAAT 
TTCACA-3' (E?IJ**>EW#*3 4) ^«SE 

-< 5/ ^ ^ l^&^Sr*K L A# Lfc 0 

[0068] mmmi tmm^vx, rot!) =0** u 

[0 0 6 9] (2-2) h«K<E>PI« 
E^-^y httt, 5' -TTCCTGTGTGA 
AATTGTTATCCGCTCA-3' (£?IJSO£ 

?ij#^-3 5) (Dm^mmfrbtjiz*}) u*^kst 

(T) £-*-*) 0 

[0 0 7 0] S^-^yhtU, ±BE?!l<atBXE 
*Tfc, A, GXIiCCIfcitt^ JU/T**«$-fr 

n-en, ^-y^ h (a) , (g) , (c) rxi <d) 

(-tix^lx, EyO*OEW#*3 6, 3 7, 3 
8. 3 9)). 

[0 0 7 1 ] (2-3) •7u—zfb#—tfvV<Ds^zf 

[0 0 7 2] (10 mM Tris-HCl ( P H 8. 0), 50 mM K 

CI, 1. 5 mM MgClt ) ±|S^a-y^2 5 nMtC, 

t\-,X±M9—tfy h<D— o£l 5 OnMtrftSJ:?*- 
»#U Scl^T, 3 0tTl«fHftfltfco 4 
9 0 nm<DSb/1£7fcK <t S**^*:***'** h/U£ffiij 

[0 0 7 3] FRETSr^fi-fk-f-^/c^t', 1£?fc*-<* 
h/KDt c -^SfT'fc^)5 18nm ( ^/U^" Uir-T 
**i£*ffig) H09nm (n — >-X<0*^C*3t 
««) £*>*3te»«OJt (6 0 9 nm/5 1 8 n m) 4: 

[0 0 7 4] <7>fflS»r*5*t -5.^13— yo«3tSfiSit 



( 9 

15 

##TT?t*WLfc. -t<DlS*S:H5fcii%i-. Z.tiX 9 . 
5 0 < Cft-J£K*SV^ IS^-yyU-li, *:Wi£SJI 

t. 5 0<CttifiK:ioV^f4. a**-^ hii**- 

bixtz 0 t$oT. Cl<7?15-nier7 p t3— y^Jg^igt Lfc^ 
-^£KJIfcJ:**£eaM*»:. 5 0ttta« 

[0 0 7 5] mMm3) 19-me T ya — ygrffl^fc, 
-*i^«{a5*«)«U 10 

5' SffiSrn— ^5 >xt\ 3' CSt^i^- ^x-^ 
IffiLfc. 5' -CGGATAAC AATTTCACAC 
A- 3' (KJiJgtf)ie?iJ#-!§-4 0) <D&&BMfrlbt£Z> 
SSSl9©*!J^^l/*f K (^0-^6 (19m 

e r ) ) SrT'n — Lt, mffi.m2 tfflZ?-7y h 
«»SrfflV\ Hffia0ij2 £H«U:L-C, lESfXIiJISr*- 

[0076J 609n m/ 5 1 8 n m<E>^}fe3£ft]fcl4, 
4 0t;^*3V^TiE^U«S^^— HWCEI*ro«[Sr 20 
^LfcriK 6 0*CK*iV>-a4 x m&f-yiy bX'\Z*:<D 

[00 7 7] tot, rW19-mer7°n— y^Jt^^i U 
J: 3ifta£E5iJ**ftt, 6 0W 
iEJSIt « F R E TSJttr J; t) &ffiT-£ Sii: «Sfl 0 fc o 
[0 0 7 8] mMM4) Zfa-y'lzZi-rZf—yv 

i^gat-j)5> -7n—7<D*—>fy vmm&m&&) 30 

4 F R E T©«fi!}!^B - ^ t »f 5 4- - y y h<Ogfi 
tfc»~4 9 i?(Di. 0 lz&fg£hZMzn*x&m^1to 

[0 0 7 9] T'n— LTI4. HiECT 2 t (r) D^n — 
y (^n— y 5 ( 1 5 m e r -7°o— y) ^^V^ , ^ 

-yy h^gftuTii, mm&i2 trntf-vy vmm 

Srffl^fc. KJS£S(4. «rE**^J:9, 15-mer:/n- 
y Srffl V ^c^^^^tbtg^ft h t *iJo fc 5 0 "C 
SrfflV^fc. bX^u—ymSitA^O. 0 0 3- 

l o OK/is 4 51-. iglM&firo* — ^-^ 2 

0 nm«yn-7'^ttf«iS (10 mM Tris-HCl(pH 8. 40 
0),50 mM KC1. 1.5 mM MgCl t ) tpKJOjtT. 5 O'CKT 

s^yy -&*-•> 3 >&m\ 3o^iii. 

hyl/£$|*U 6 0 9 nm/5 1 8 nmO|i» 
ftJt (FRETjg)^) ^*J6/c 0 fe*S:Bl7l^-t- 0 F 
RETMll h/^n-T'JtJJS, 0. 1 ST' 

0. 3T-I4. IE^^-^-> h$rffl^fc^-g-(4FRET^) 
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tFRET^wM'WsibWc Wki&t-fv 

RET8&$a«>«'>«fc)H:. tKSJltt0>WH& 4 9 Mo 
T-Gii«itt^< 1 T->CB^T-I4^a 

14. 15-meryn-7'S r ^v%f C 5 Otm^FRETgi 

o. 3~3 oro^-y-y b/7>B-7mmtt<omi£ 

[0 0 8 0] 

[JEW©***] *^BJ<7)^j*l4 s ^— {r's/ h&tt+Ott 

14. ia^^«j/«CFRETa^Sri»J^-f-5rt{rJ;tj, 

[0 0 8 1 ] 

[I2?'J3t] 

iSJiJ#-§-: 1 
E?iJ<OS$ : 1 1 

: mm 

ffi?UW@?)i : i&<Dmm, ^DNA 
mm 

CGGAGGCCCAT 
ia?U#-§- : 2 
IS?iJ<7?g£ : 1 3 

mmnm ■. mm 

mmcnnm ■. m<omm. mdna 

CCGGAGGCCCATC 

mm* : 3 
ie?uo5$ : 1 4 
E^ij^iy : mm 
m<om : 

E?"J«?a» : te<7?^@S. ^DNA 

mm 

ACCGGAGGCCCATA 
ie?U## : 4 
K?iJOg$ : 1 7 
idJUcoS : S®f 

«©« : 

isjuwas : momm. ^dna 
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AACCGGAGGCCCATCCT 

: 5 

EJ'J<0*£ : 1 9 

k?ijwsj : mm 

iWt : -** 

EJiWiS : tt^tW. MDNA 

GAACCGGAGGCCCATCCTC 
E?"J#-*§- : 6 
E3?'Jtf>ft$ : 2 1 
E^iJ^S : mk 
ftOft : -*« 

E?U«>VSI : ttL<Dmm., ^DNA 

mm 

TGAACCGGAGGCCCATCCTCA 
E?'J#^ : 7 
K?iJWft$ : 2 9 

mn<vm : mm 
m<om : -*m 

EM»WS : ^DNA 
E7U 

ATGAACCGGAGGCCCATCCTCAC 
E5B## : 8 
E?!l<£>:S$ : 1 1 

tsmmm. : 

: 

B?9«?a9l : ^J&DNA 
EM 

ATGGGCCTCCG 
E?IJS# : 9 
IE?iJ<Dg£ : 1 3 
EJiJCDM : 
i©f : 

ia^ijroas : tiKDmm. ^dna 
tffl 

GATGGGCCTCCGG 
E?fl#-»§- : 1 0 
E?IJ<£>6$ : 1 5 

M&\<Dm ■. mm 
m<om. ■. -#* 

E59<Z>«« : MDNA 
E?iJ 

GGATGGGCCTCCGGT 
EyiJ#* : 1 1 
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E?U<Oft£ : 1 7 

mfH(om : 

: 

EJ'JOflp : ftOgflt MDNA 
E?'J 

AGGATGGGCCTCCGGTT 
E?'J#-§- : 1 2 
E?'JW^$ : 1 9 

io e^ijcds : mm 

Bwroas : ik<omm. mdna 

E3?'J 

GAGGATGGGCCTCCGGTTC 
E?«## : 1 3 
E?IJ<Z>SS : 2 1 
B?>JW§/ : ttB6 
m<D®L : -** 
20 K^d-^— : jggWfc 

Ewoass = te<oa», mdna 
mm 

TGAGGATGGGCCTCCGGTTCA 
E?iJ#-S§- : 1 4 
E?!lOg $ : 2 3 

E«ofi : mm 

Wb^- : K0(:t* 
EWoaS : terofttt. ^DNA 
30 E$| 

GTGAGGATGGGCCTCCGGTTCAT 
E?«## : 1 5 
E?'J«S£ : 1 1 
E?"J<D£i : 

: 

htfn^- : 

E?«<OffiS : ®,(Dmm. MDNA 
E?« 

AGCTGGTGGCG 
40 E?IJ#-S§- : 1 6 
E?iJ<73g£ : 1 3 

e^ij^s : mm 

E^ijwas QKomm. mdna 
e?« 

GAGCTGGTGGCGT 
E?"J#^§- : 1 7 
E^'Jrog^ : 1 5 

so mm<om : mm 
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m<om : -*« 

mmcomm ^mm. ^dna 

GGAGCTGGTGGCGTA 
E?'J#^§- : 1 8 
E^J<Ofi£ : 1 7 

mwm : mm 

%m<Dwm : t&comm. ^dna 

i£?ij 

TGGAGCTGGTGGCGTAG 
EW#» : 1 9 
ia?iJOS£ : 1 9 

b&udm : mm 

K^jcoas : n&comm. ^dna 

E?iJ 

TTGGAGCTGGTGGCGTAGG 
E£'J#-^ : 2 0 
EJ'JcOgi* : 2 1 

wmcom : mm 

%m<Dmm : mdna 

GTTGGAGCTGGTGGCGTAGGC 

iay«#* : 2 i 

Ifi^JC05$ : 2 3 

la^jcoM : mm 

KWOflH : ti±<Dffl& % d/jtDNA 
E?« 

AGTTGGAGCTGGTGGCGTAGGCA 
E?U#-5§- : 2 2 
K#ltf>:RS : 1 1 

km<dm : mm 
e?« 

CGCCACCAGCT 
E3?US-§- : 2 3 
K?U<7}S£ : 1 3 

i^t : -*« 

h d — : 
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e^oss : wi<Dmm, mdna 
e^j 

ACGCCACCAGCTC 
IB?«#^ : 2 4 
E?iJ<Dg£ : 1 5 

mi\<nm : ssg 

m<D%C : 

ia^jcosa : ftfeO^gg, mdna 

10 E?IJ 

TACGCCACCAGCTCC 
iE?iJ#-g- : 2 5 
E?U<OS$ : 1 7 
EMO® : 
*«7>lfr : 

EWIS : tt©»8, p^DNA 
EJU 

CTACGCCACCAGCTCCA 
20 E2*J#^r : 2 6 
E?U^>fi$ : 1 9 
E?J©S : M 
«0» : -*« 

mikomm : ^<omm. ^dna 

E?« 

CCTACGCCACCAGCTCCAA 
E^iJ#-§- : 2 7 
E?iJO«S : 2 1 

30 smcom : mm 
meow : 

EMoaa : mdna 

E?«J 

GCCTACGCCACCAGCTCCAAC 
E^J#^- : 2 8 
E?'J<7)fi£ : 2 3 
E?'J<7>S : 

•w>* : -*« 

40 hJj?Pv?- : Xtttt 

Ew^as : te*>»Hk MDNA 
EJiJ 

TGCCTACGCCACCAGCTCCAACT 
E?»J#-8- : 2 9 
E?U<7)fi£ : 1 9 

mwrn : 

E?«^ffiS : d^DNA 
50 E^J 
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ACTTTAACAATAGGCGAGT 
EJ|J#* : 3 O 
Ifi?U<7>«£ : 2 7 

nfflcom ■. mm 
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men?- : mmwi 

umomrn ■. mnmrn. ^dna 



JEM 



mm* : 3 i 

ia?'J<^£ : 4 0 

%m<7>m : mm 



mm* : 3 2 

EiWOMZ : 5 0 

ia?ijros : mm 



mm* : 3 3 

la^lJcDfi $ : 5 0 

ia?'j<73M : mm 



mm* : 3 4 

IS?|J<7?S£ : 1 5 

Ewroa : mm 

%k<OW. : -*« 



ACACACTTTAACAATAGGCGAGTGTTA 

«<D* : -*« 

E^'JtDSS : ^DNA 



ATCGACAAAGGACACACTTTAACAATAGGCGAGT 
GTTAAG 

ia?"j^ss : WKomm. ^dna 

ia?u 

C AGTATCGACAAAGGAC A C A C T T T A A C A A T A G G C 
GAGTGTTAAGGTGTGT 

Wk(0& : -*® 
20 hsKnS?- : 

E?iJoa^ : tto&ft, ^DNA 

wm 

ACACACCT T A AC AC TCGCCTATTGTTAAAGTGTG 
TCCTTTGTCGATACTG 

GATAACAATTTC AC A 

mm* : 3 5 

ia?iJ<Dfi£ : 2 7 

unnm. : mm 



@a?u 



30 hiKoj;-:ijHt 

ia?iJcoa» : te^^Sf, MDNA 



ia?ij 



ia?iJS-S- : 3 6 
ia?U<73g$ : 2 7 

lajuos : mm 



mm* : 3 7 
ia?iJW^$ : 2 7 



ia?'J#-§- : 3 8 
ia?'JWg£ : 2 7 

ia?ijco§y : 



EM** : 3 9 

ia?ijcoe$ : 2 6 



layu 



E?IJ 



TTCCTGTGTGAAATTGTTATCCGCTCA 

TTCCTGTGTGAAAATGTTATCCGCTCA 

: 

40 h^n-^- : W.m.Wi 

mwrnm ■. momm. mdna 

TTC CTGTGTGAAAGTGTTATCCGCTCA 

E?'J<7?fI3g : ftiK^^K, ^DNA 
TTCCTGTGTGAAACTGTTATCCGCTCA 

mmm : gig? 

50 m<D®. : -#* 
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-S-fiScDNA 



IE?|J 



TTCCTGTGTGAAATGT 

E?IJ#^- : 4 0 
|ejFiJWft$ : 1 9 

iWt : -#« 
htfn v?- : ffff^ 
IE?iJ<Dftg : f&tf>^&, MDNA 

CGGATAACAATTTCACACA 
[B2] **M<0«Hi*i!fe«)«fcftSr*bfcH-e4>4. 



T ATC CGCTCA 

[04] iE*XH:*#*-yy hi:7 , n-7'Fflf-*P 

— y*y h-CfoD, A, G, C»4. TtfZtl^tHD 
10 !ttl:l»Ltl^*«*-yy hT*fc>9. DWu *S 

[05] *«W«>*Jfe»C*S^r» «*coi£g^#T> IE 
*Xtt**^-^y h t 1 5 -m e r T-n-T*^*^^ 

[0 6] 2M80§<O#8;fc:*3^-C\ roffiJNfettT, IE 
»Xtt*##-^y hi: 1 9 -me r^n 
•arfc^W F R E TSb^Sr&ft Lfcit'feS, 
[0 7] *»H<B#«fcl-*i»**FRET»*fc*h*-5* 

20 »t«}|f#-yy hSrfflv^T«tWLfcH-C*>5. 



1] 



[02 ] 




3R 

8 



[03] 




0 " 0.1 1 10 
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